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REMARKS 

Claims 1-6, 12-18, 23, 33, 35 and 36 were pending under this Office Action. 
Claims 6, 18 and 23 have been allowed. Claim 35 was objected to. Claims 1-5, 12-17, 
33, 35 and 36 have been rejected. Claim 35 is hereby amended. 

Favorable reconsideration of this application is respectfully requested in view of 
the amendments and following remarks. Each of pending claims 1-6, 12-18, 23, 33, 35 
and 36 is believed to be in condition for allowance. 

I. Allowable Subject Matter 

Applicants thank the Examiner for indicating, in paragraph 5, that claims 6, 18 
and 23 have been allowed. 

II. Claim Objection 

In paragraph 1 of the Office Action, claim 35 was objected to for an improper 
dependency. Claim 35 has been amended and now appropriately depends from claim 
33. Therefore, the objection to claim 35 should be withdrawn. 

III. Claim Rejections - 35 U.S.C. § 102(b) 

In the Office Action, specifically in paragraph 3, claims 33 and 35 were rejected 
under 35 U.S.C. § 102(b) as being anticipated by Chang et al. (U.S. Patent No. 
6,143,579), hereinafter "Chang". Applicants respectfully submit that these claim 
rejections are obviated for reasons set forth below. 

Independent claim 33 recites the feature of "measuring a voltage required to 
induce a FN tunneling based current". The cited reference of Chang does not teach or 
suggest measuring a voltage required to induce a FN tunneling based current. Rather, 
Chang teaches measuring Qbd (charge-to-breakdown) and E B d (breakdown field). 
These measurements are distinguished from a voltage measurement, and more 
particularly distinguished from measuring a voltage required to induce a FN tunneling 
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based current. Not only are different measurements recited - charge and electric field 
compared to a voltage, but the object of the measurements and the information 
obtained is also distinguished: Chang is limited to measuring damage that occurs to a 
thermally formed gate oxide during a plasma processing operation whereas the claimed 
invention measures a voltage required to induce a current in a deposited interlevel 
oxide, not a gate oxide. 

Therefore, independent claim 33 is distinguished from Chang and since claim 35 
depends directly from claim 33, the rejection of claims 33 and 35 as being anticipated 
by Chang, should be withdrawn. 

Applicants again respectfully submit that claim 33 is not a method of making 
claim: rather; it is a claim directed to a method for monitoring electric charge effect 
occurring during semiconductor processing, as clearly recited in the preamble. 
Therefore, the step of measuring plasma damage is not an intended use recitation in a 
method of making claim, but rather is essential to the stated method of monitoring, 
bears patentable weight, and distinguishes the claimed invention. 

III.A. Comments on Examiner's Response to Arguments 

Applicants respectfully thank the Examiner for considering the arguments 
provided by Applicants in their previously filed response of January 18, 2005, and for 
providing the detailed analysis thereof. 

In paragraph 8 of the Office Action, the Examiner indicates that the recitation of 
"a method for monitoring" in the preamble of claim 33, is not given patentable weight. 
Applicants respectfully point out that the preamble breathes life into the claim, gives 
meaning to the claim, states the purpose or intended use of the invention and properly 
defines the invention as a "method for monitoring". While courts have held variously as 
to whether the preamble is a claim limitation , the preamble, at the very least, defines the 
invention, in this case, as a method for monitoring. Applicants respectfully submit that 
under M.P.E.P §700 which requires the Examiner to examine the claim as a whole, it is 
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inappropriate for the Examiner to consider a claim having three steps/features and 
summarily decide that two steps/features directed to a method for fabrication define the 
invention and adjudge the third step/feature to be a non-patentable intended use of the 
product, much less to do so in view of a preamble defining the invention as a method of 
monitoring. Applicants respectfully traverse this rejection based on the Examiner's 
assertion that the step of "measuring plasma damage . . ." is a non-patentable feature. 

Rather, applicants respectfully submit that the claimed limitation of "measuring 
plasma damage by measuring a voltage required to induce a FN tunneling based 
current" is a positive claim limitation not found in Chang and therefore the rejection of 
claims 33 and 35 as being anticipated by Chang, should be withdrawn. 

IV. Claim Rejections ■ 35 U.S.C. § 103(a) 

In the Office Action, specifically in paragraph 5, claims 1-5, 12-17 and 36 were 
rejected under 35 U.S.C. § 103(a) as being unpatentable over Chang in view of Yang 
(U.S. Patent No. 5,913,102) and Ahn (U.S. Patent No. 5,563,080). Applicants 
respectfully submit that these claim rejections are overcome based on the remarks set 
forth below. 

Claims 1,13 and 36 are the independent claims of the claims rejected under this 
paragraph. Each of independent claims 1 , 13 and 36 recite the feature of 

"measuring a voltage required to induce a FN tunneling based current". 

For reasons stated above, each of independent claims 1, 13 and 36 are 
distinguished from Chang. Applicants again point out that the claimed invention is 
directed to a process of monitoring, not a method of making, and as such, the different 
claimed measurement features carry patentable weight. 

The reference of Yang has apparently been relied upon for providing a substrate 
with a layer of N-type conductivity having been created in the surface of the substrate. 
The reference of Ahn has apparently been relied upon for providing a patterning and 
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etching technique. Applicants respectfully submit that neither Yang nor Ahn make up 
for the above-stated deficiencies of Chang. The above-indicated feature therefore 
establishes that independent claims 1, 13 and 36 are distinguished from the references 
of Chang, Yang and Ahn, taken alone or in combination and that the rejection of claims 
1-5, 12-17 and 36 under 35 USC §103 should be withdrawn. 

Each of independent claims 1 and 13 also recite: 

"etching said exposed regions of said substrate using said 
pattern of LOCOS regions as a hard mask, creating a 
pattern of elevated LOCOS regions, creating trenches 
having inside surfaces in said substrate"; and 

creating a layer of interlayer oxide over said pattern of 
LOCOS regions and said inside surfaces of said trenches 
created in said substrate. 

Independent claim 36 recites the feature of: 

"providing a monitor substrate . . . including oxidized regions 
formed thereover and interspersed with trench regions that 
each include an opening extending into said monitor 
substrate, an interlayer oxide layer disposed over said 
oxidized regions and said trench regions". 

As acknowledged by the Examiner, for example on page 4, line 5-7 of the subject 
Office action, "Chang does not disclose etching the exposed regions of the substrate 
using the pattern of LOCOS regions as a hard mask, creating a pattern of elevated 
LOCOS regions, creating trenches having inside surfaces in the substrate". Applicants 
further point out that, since Chang does not teach creating trenches (having inside 
surfaces) in the substrate, Chang cannot and does not teach the claimed feature of 
creating a layer of interlayer oxide over the LOCOS regions and over the inside 
surfaces of the trenches created in the substrate (claims 1 and 13) or over the trench 
regions that extend into the substrate (claim 36). Therefore, each of independent 
claims 1, 13 and 36 recite additional features that further distinguish Applicants 1 
invention from Chang. 
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The oxide layer referred to by the Examiner, gate oxide 14 in Chang, is not 
formed on inside surfaces of the substrate because there are no trenches or inside 
surfaces of the substrate in Chang . Moreover, gate oxide layer 14 of Chang is not 
formed over the FOX 12 of Chang (comparable to LOCOS) as in the claimed invention, 
because a gate oxide is thermally grown and while the FOX 12 of Chang may be further 
oxidized under extreme thermal oxidation conditions, any further oxidation will take 
place at the FOX/substrate interface and thus a film will not be formed "over" FOX 12. 
At any rate, gate oxide layer 14 of Chang is clearly not formed over FOX 12 as is the 
claimed oxide layer of claims 1,13 and 36, such as illustrated in Figure 10 of the subject 
application which shows deposited oxide layer 36 formed over field oxide regions 34. 

The Examiner then states that it would have been obvious to use the etching with 
LOCOS regions as hard masks of Ahn in the method of Chang and Yang in order to 
improve integration of a semiconductor device by preventing junction breakdown from 
occurring as stated by Ahn in column 4, lines 11-14. Applicants respectfully submit that 
one of ordinary skill in the art and in possession of the Chang invention - directed to 
forming a test structure to monitor gate oxide damage, WOULD NOT be inclined to use 
the teaching of Ahn because Ahn teaches forming improved high voltage transistors . 
There would be NO motivation for one of ordinary skill in the art, to modify the test 
structure of Chang to form a high voltage transistor resistant to junction breakdown as 
suggested by the Examiner, simply because Chang does not form high voltage 
transistors - Chang forms a test structure. In particular, Ahn is directed to providing an 
improved high voltage transistor using a novel second gate electrode formed under a 
bird's beak of field oxide but Chana merely provides a test structure that is used in a 
particular process to monitor a plasma etching chamber. If the test structure of Chang 
was varied, it would cease to be replicative of the structure and the process which it is 
designed to monitor. 

In particular, Ahn teaches forming gate electrodes at a level below the level of 
the field oxide film and simultaneously forming further gate electrodes in the form of 
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spacers below a bird's beak of the field oxide film. Chang is directed to assessing the 
plasma damage that occurs due to the etching chamber when a conformal oxide is 
formed over a polysilicon plate and the wafer is subjected to a spacer etch that 
produces oxide spacers along the polysilicon structure. Applicants submit that forming 
the polysilicon structure of Chang beneath the level of the field oxide/LOCOS, would 
defeat the purpose of Chang because the product Chang is trying to replicate with his 
test structure doesn't include this feature and doing so would produce a locally thicker 
overlying oxide 22 that would require the spacer etching process to be changed and 
therefore would not represent the plasma damage seen by the polysilicon 20 and gate 
oxide 14 of the product wafers that the Chang test structure is modeled after. As such, 
it would be detrimental, not obvious, for one practicing the Chang method, to combine 
its teachings with those of Ahn. 

Moreover, neither of the cited references of Yang or Ahn teach or suggest the 
feature of measuring a voltage required to induce a FN tunneling based current and 
neither Chang nor Yang nor Ahn perform any measurement associated with the integrity 
of an interlevel oxide layer as does the claimed invention. 

Since it would not be obvious to combine the teachings of Ahn with those of 
Chang, and since independent claims 1, 13 and 36 each recite features neither 
disclosed nor suggested by the references of Chang, Yang and Ahn, taken alone or in 
combination, the rejection of claims 1,13 and 36 under 35 U.S.C. § 103(a), should be 
withdrawn. Claims 2-5 and 12 depend from claim 1 and claims 14-17 depend from 
independent claim 13. Since each of these claims incorporates the distinguishing 
features of their base claims, the rejection of claims 2-5, 12 and 14-17 under 35 U.S.C. 
§ 103(a) as being unpatentable over Chang in view of Yang and Ahn, should also be 
withdrawn. Each of claims 1-5, 12-17 and 36 is distinguished from the cited references, 
taken alone or in combination. 

IV.A. Comments on Examiner's Response to Arguments 
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In paragraphs 9 and 10 of the Office Action, the Examiner suggests that claims 1 , 
13 and 36 are directed to "method of making" and that the distinction between 
measuring the wafer for Q B d and E B d and the claimed feature of "measuring a voltage 
required to induce a FN tunneling based current" is not relevant to patentability because 
the Examiner concludes that each of these claims is a "method of making" claim and 
that the claimed feature is a manipulative difference not accorded patentable weight. 
Applicants respectfully traverse. 

Claim 1 is directed to a "A method for monitoring" and recites thirteen steps, six 
of which are directed to a method of making and six of which are clearly directed to a 
method for monitoring. Independent claim 13 recites seven steps, five of which are 
directed to a method of making and one of which is directed to a method of monitoring. 
Independent claim 36 is directed to "A method for monitoring electron charge effect" and 
recites seven steps, at least six of which are directed to a method for monitoring the 
electron charge. Each of the claims are ultimately directed to measuring/monitoring 
electrical characteristics. 

As discussed in Section IV, above, each of independent claims 1,13 and 36 are 
distinguished from the references of record because 1] they each recite the feature 
"measuring a voltage required to induce a FN tunneling based current", a monitoring 
step not disclosed or suggested in the references. Also as discussed in Section IV, 
above, 2] each of independent claims 1,13 and 36 include method step features related 
to oxide masks, trenches formed in the substrate, and an interlayer oxide disposed over 
the oxidized regions and in the trench regions, as described above. This feature also 
independently distinguishes the claimed invention from the references of record. 
Applicants respectfully submit that the above distinguishing features, each individually 
distinguish the claimed invention from the references of record regardless of how the 
claims are otherwise characterized. 

In paragraphs 12 and 13 of the Office Action, the Examiner refers to the 
"applicants' argument that Ahn and Chang are nonanalagous art", however applicants 
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do not argue that Ahn and Change are nonanalagous art but, rather, that one would not 
be motivated to combine the references in the manner suggested by the Examiner. 
Applicants submit that the Examiner has fallen short of the burden to establish a prima 
facie case of obviousness because the Examiner has not produced evidence that one 
having ordinary skill in the art would have been led to combine the relevant teachings of 
the applied references in the proposed manner to arrive at the claimed invention. 
Applicants respectfully disagree with the Examiner's position that the test structure of 

ft . 

Chang would benefit from etching exposed regions of the substrate using a pattern of 
LOCOS regions as a hard mask of Ahn in order to prevent junction breakdown in the 
method of Chang and Yang. Chang forms a test structure having utility in the fact that it 
replicates products designed to be simulated and tested. The prevention of junction 
breakdown in the Chang structure would be irrelevant at best and harmful if it caused 
the test structure to vary from the product designed to be replicated. 

In paragraph 14, the Examiner characterizes the Applicants 1 argument that "if the 
test structure of Chang was varied, it would cease to be replicative of the structure and 
the process which it is designed to monitor" as being an argument directed to features 
which are not recited in the rejected claims. Applicants did not set forth this argument in 
support of a claimed feature, but rather to refute the Examiner's contention that one of 
ordinary skill in the art would vary the Chang reference as suggested by the Examiner. 

In summary, Applicants believe that one of ordinary skill in the art would not 
modify Chang by combining it with the teachings of Ahn. Even if one did attempt to 
combine the references, the claimed features described above are positive claim 
limitations given patentable weight and each individually distinguishes the claimed 
invention from the references of record. 

The rejection of claims 1-5, 12-17 and 36 under 35 U.S.C. § 103(a), should be 
withdrawn. 
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CONCLUSION 



Based on the foregoing, each of claims 1-6, 12-18, 23, 33, 35 and 36 is in 
allowable form and the application is therefore in condition for allowance, which action is 
respectfully and expeditiously requested by applicants. 



DUANE MORRIS LLP 
101 West Broadway, Suite 900 
San Diego, CA 92101 
Telephone: (619)744-2200 
Facsimile: (619)744-2201 



Respectfully submitted, 





Mark (J. Marcelli, Reg. No. 36,593 
Attorneys for Applicants 
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